Scorecard for Improving Software Factories Effectiveness in the Financial Sector  by Montequin, V.R. et al.
 Procedia Technology  9 ( 2013 )  670 – 675 
2212-0173 © 2013 The Authors Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of SCIKA – Association for Promotion and Dissemination of Scientific Knowledge
doi: 10.1016/j.protcy.2013.12.074 
CENTERIS 2013 - Conference on ENTERprise Information Systems / PRojMAN 2013 -
International Conference on Project MANagement / HCIST 2013 - International Conference on 
Health and Social Care Information Systems and Technologies
Scorecard For Improving Software Factories Effectiveness In
The Financial Sector
VR. Montequina*, C. Álvareza, F. Ortegaa, J. Villanuevaa
aProject Engineering Area,University of Oviedo, C/Independencia 13, 33004 Oviedo, Spain
Abstract
A software factory applies manufacturing techniques and principles to software development to mimic the benefits of 
traditional manufacturing. Software factories are generally involved with outsourced software creation. Outsourcing and 
externalization of maintenance services has become a common practice in financial companies for years. One of the
characteristics of this sector is that they have externalized the development process, but they keep the top level processes in
place due to strategic reasons. This paper aims to identify Key Performance Indicators which permit effectiveness to be
improved in these types of organizations. The different key indicators are conveniently set in a scorecard that allows
decision-making associated with top level project portfolio management.
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1. Introduction 
Financial corporations and especially banking institutions have always paid a special interest to investing in 
management and organizational policies to improve their efficiency. Finance and banking are one of the sectors 
which put more effort into measuring productivity in all of their departments. However, their weakest point is 
still the measurement and monitoring the productivity of the software projects that support its activity [1]. The 
financial sector requires a great deal of software development. In recent years, financial institutions have 
pressured their software suppliers to reduce cost, which has obliged them to search for new productive models 
in order to remain competitive. The great majority of current solutions are focused on the industrialization of 
software development and the search for a less expensive workforce which is similar to outsourcing. 
 The Software Factory is generally defined as the workplace where software is developed using techniques 
and principles associated with traditional industrial production. Although the term Software Factory was first 
introduced in 1968, it is due to the recent social, economic and technological circumstances that the term 
Software Factory becomes notorious again among the software sector [2]. Authors like Greenfield et al. [3], 
from Microsoft, use the concept of the Software Factory as a structured collection of related software assets that 
assists in producing computer software applications or software components according to specific, externally-
defined end-user requirements through an assembly process. The aim of a Software Factory is the improvement 
of productivity and quality, scale production and the maintenance of software development control [4]. The 
Software industry is turning into a new business model, where the different centres work together to achieve 
objectives and developments. 
The objective of this paper is to develop a scorecard to provide the managers with the suitable indicators 
which allow them to assess and improve efficiency in these types of organizations. This particular study is only 
applied to Software Factories for financial institutions.  
The model here presented is aimed to assess the project management portfolios, excluding the part which is 
directly linked to development, which is covered by the metrics usually used in software engineering. 
1.1. Main features of Software Factories 
- These Software Factories have a greater demand of requests which can respond to therefore, they need 
to produce a solution as quickly as possible. 
- In the studied case the payment is made according to the number of hours budgeted, and not by the 
number of hours finally performed. 
- The software development process is usually outsourced by different numbers of firms. However, due 
to strategic motives, this does not apply to top level processes such as functional specifications and 
project management. 
1.2. Software Factories processes 
The usual organizational structure for Software Factory orientated financial software should not differ 
substantially from what is presented below, which include the following processes: 
- Demand Management, which aims to collect top level user requirements and establish methods for 
prioritizing demands. 
- Functional Analysis, which transforms the identified top level user requirements into functional 
requirements. 
- Technical Analysis, which is responsible for the technical details of the functional specifications which 
must be implemented.  
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- Development, which performs the development, construction and assembling of the requested
requirements.
- Testing, which has to validate everything that has been implemented
- Production, which performs the customer deployment.
- Quality, which assesses the global system quality.
In the proposed schema, the development process is outsourced to several software development firms. On
the other hand, the rest of the processes are under the software factory control. The following figure illustrates
the usual process followed in this scheme of operation:
Fig. 1. Map of processes of model for Software Factory
1.3. Efficiency measurement
The system described involves several different levels of control to evaluate the efficiency. The measuring
productivity of the development process is based on metrics as function points, number of defects, etc. All of 
these methods have been widely studied in the literature, though it is the work of Fenton [5] that most of these
practices are based on. These controls are made into development software areas by the outsourced firms.
The proposed scorecard presented here does not incorporate this level, since within the presented context it is
the measurement in the top level that is much more interesting. At this level we need to focus on the overall 
project portfolio and productivity ratios of the whole system. Some of the questions that the scorecard must find
and provide answers for are as follows:
x What is the Software Factory Performance?
x What are the cost and time deviations compared to the estimations?
x What is the employers’ productivity?
x What is the level of customer satisfaction?
x What is the value provided by developers and the rest of the human capital?
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2. Using scorecards for the efficiency measurement 
With simple spreadsheets or specific software programs, every organization measures different indicators 
which allow them to evaluate their productivity. In any case, it can be deduced from the different definitions 
about productivity that in order to know how productive a process is, it is always necessary to be able to 
measure it. Within the area of software engineering, companies also need to measure the productivity and 
performance of software development processes in order to monitor, manage and achieve continuous 
improvement of its processes [6]. 
Financial indicators are key indicators in the area of economics, but is rarely used effectively in the field of 
software projects, which are more commonly evaluated by productivity assessment metrics linked to the 
generation of code as the "number of lines of code" or "function points"[7]. Erdogmus et al. [8] recall the lack 
of good ROI (ROI is a financial indicator) models for the software, making it difficult for the valuation of 
investments. However, it is undeniable that an improvement in productivity should be reflected in the ROI and 
productivity is the main metric to measure the effectiveness of the software development process. The 
importance of combining financial and non-financial indicators has grown over the years, especially since the 
introduction of the Balanced Scorecard (BSC) [9], which identifies four perspectives (Customer, Internal, and 
Learning Innovation, Finance) that allow managers to have an overview of the business. After the publication 
of BSC, their authors continued publishing many papers and books which widened the scope and concepts 
associated with BSC. Others like [10] or [11] made their proposals of ITBSC, linking BSC to Information 
Technologies. 
3. Proposed Scorecard 
The following is the proposed scorecard objective of this work. The KPI’s are categorized according to four 
different approaches or perspectives: financial, customer, human resources and growth and internal processes 
(productivity and quality). The proposed scorecard is linked to the new work processes scheme in this software 
factory, and it includes specific and nonspecific KPIs for its use. 
Table 1. Financial Perspective 
 
  
Financial Perspective 
   
ROI (Return of 
Investment) 
What is the return of 
investment? ܴܱܫ ׷ൌ ൬
ܰ݁ݐܲݎ݋݂݅ݐ
݄ܵܽݎ݄݁݋݈݀݁ݎݏܫ݊ݒ݁ݏݐ݉݁݊ݐ൰ ݔͳͲͲ 
Added Value 
What is the added value 
provided by the human 
capital? 
ܣܸ ׷ൌ ݈ܵܽ݁ݏܴ݁ݒ݁݊ݑ݁ െ ሺܶ݋ݐ݈ܽܥ݋ݏݐ െ ܵݐ݂݂ܽܥ݋ݏݐሻܰݑܾ݉݁ݎ݋݂ܵݐ݂݂ܽ  
Efficiency 
What is the efficiency of 
the activity? ܧ݂݂݅ܿ݅݁݊ܿݕ ׷ൌ ൬
ܵݐݎݑܿݐݑݎ݁ܥ݋ݏݐ
ܫ݊ܿ݋݉݁ ൰ ݔͳͲͲ 
% Production 
SW Cost 
What is the ratio 
between SW 
development cost and 
total cost? 
Ψࡼ࡯ ׷ൌ ൬ࡿ࢕ࢌ࢚࢝ࢇ࢘ࢋࡰࢋ࢜ࢋ࢒࢕࢖࢓ࢋ࢔࢚࡯࢕࢙࢚ࢀ࢕࢚ࢇ࢒࡯࢕࢙࢚ ൰ ࢞૚૙૙ 
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Table 2. Customer Perspective 
Table 3. Human Resources and Growth Perspective 
Table 4. Internal Processes Perspective 
Customer Perspective 
   
Customer 
Satisfaction 
Index 
What is the level of 
customer satisfaction? ܥܵܫ ׷ൌ෍൬
ܫ݊݀݅ܿܽݐ݋ݎܸ݈ܽݑ݁
ܯܽݔ݅݉ݑ݉ܸ݈ܽݑ݁ܫ݊݀݅ܿܽݐ݋ݎ ݔܹ݄݁݅݃ݐ൰ 
Service Level 
Agreements 
What is the level of 
compliance with the 
SLA? 
ࡿࡸ࡭ ׷ൌ෍൤൬ ࡿࡸ࡭ࢂࢇ࢒࢛ࢋࡻ࢖ࢋ࢘ࢇ࢚࢏࢜ࢋࡸࢋ࢜ࢋ࢒࡭ࢍ࢘ࢋࢋࢊࢌ࢕࢘ࡿࡸ࡭൰࢞ࢃࢋ࢏ࢍࢎ࢚൨ 
Human Resources and Growth Perspective 
   
Staff Turnover 
What is the level of 
stability?  ܶݑݎ݊݋ݒ݁ݎ ׷ൌ
ቀோ௘௖௥௨௜௧௠௘௡௧௦ା௅௔௬௢௙௙௦ଶ ቁ
ܣݒ݁ݎܽ݃݁ܧ݉݌݈݋ݕ݁݁ ݔͳͲͲ 
Human Capital 
What is the most 
optimal task for the 
employees? 
࡯ࡴ ׷ൌ ෍ ෍ሾࢀ࢘ࢇ࢏࢔࢏࢔ࢍ࢞ࡼ࢕࢙࢏࢚࢏࢕࢔࢏࢔ࡿࡲ࢞ࡼࢋ࢙࢘࢕࢔ࢇ࢒ࡲࢇࢉ࢚࢕࢙࢘ሿ
ࡱ࢓࢖࢒࢕࢟ࢋࢋୀࡺ
ࡱ࢓࢖࢒࢕࢟ࢋࢋୀ૚
 
Internal Processes Perspective – Productivity and Quality 
Performance Performance ܲ݁ݎ݂݋ݎ݉ܽ݊ܿ݁ ׷ൌ ቆ
σܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܤݑ݀݃݁ݐ݁݀ ܾݕܴ݁ݍݑ݁ݏݐ
σܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܲ݁ݎ݂݋ݎ݉݁݀ܾݕܴ݁ݍݑ݁ݏݐቇ ݔͳͲͲ 
In/Out Requests 
Rate 
 
Increase in hours of 
Requests over the 
previous year 
ܧǤܲǤ׷ൌ ቆ
σܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܥ݋݉݌݈݁ݐ݁݀ܾݕܴ݁ݍݑ݁ݏݐ
σܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܴ݁ݍݑ݅ݎ݁݀ ܾݕܴ݁ݍݑ݁ݏݐ ቇ ݔͳͲͲ 
 
Time Deviation 
(Scheduled 
Error) 
What is the time 
deviation error? ܦܲ ׷ൌ෍ܣܤܵሺܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܲ݁ݎ݂݋ݎ݉݁݀ െܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܤݑ݀݃݁ݐ݁݀ሻ 
Cost Deviation 
What would be the 
minimum cost for the 
work performed? 
ܲǤܯǤ
׷ൌ ෍ ሺܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܤݑ݀݃݁ݐ݁݀ െܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܲ݁ݎ݂݋ݎ݉݁݀ሻ
ௌ௜வ଴
 
Employee 
Productivity 
What is the average 
number of hours 
allocated to each 
employee in a year? 
ܧǤ ܲǤ׷ൌ ቆ
σܹ݋ݎ݇݅݊݃ܪ݋ݑݎݏܤݑ݀݃݁ݐ݁݀ ܾݕܴ݁ݍݑ݁ݏݐ
ܰݑܾ݉݁ݎ݋݂ܧ݉݌݈݋ݕ݁݁ ቇ 
Document 
Quality 
What is the level of 
documentation quality? ܵܥ ׷ൌ ቆ
σሺܦ݋ܿݑ݉݁݊ݐ݁݀ܨܽܿݐݏݔܹ݄݁݅݃ݐݔܹ݄݁݅݃ݐ݅݊݃ܳݑ݈ܽ݅ݐݕሻ
σܦ݋ܿݑ݉݁݊ݐ݁݀ܨܽܿݐݏݔܹ݄݁݅݃ݐ ቇ ݔͳͲͲ 
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4. Application of the Scorecard to a specific case study 
The presented model is being currently implemented in a Software Factory associated to an important 
Spanish Banking Group. Due to terms of confidentiality, its name cannot be published here. The organization 
follows the scheme described in Figure 1, outsourcing to several suppliers for the software development 
process. They have a maturity level 3 according to the standard CMMI-DEV. This is an organization that has 
suffered a major transformation in the past two years, due to former traditional projects the company functions 
by adopting a closed process management approach. The proposed scorecard serves as a comparison of the 
performance of the new model and the former one. Due to its recent application, there is only data available for 
a few indicators, but an evaluation of some internal processes KPIs showed that performance increases when 
there are several different companies working in competition and when the cost of the projects is linked to 
budgeted time and it is not linked to performed time. The Software Factory productivity increased from 92% to 
107%, decreasing the project duration by 7% on average in the last year and a half. 
5. Conclusions 
This paper presents a scorecard for a Software Factory suitable for the financial sector. This sector has 
externalized the development process, but they have kept the top level processes due to strategic reasons.  The 
scorecard is intended for the analysis by management levels, allowing the top managers to take the appropriate 
decisions. The proposed scorecard does not incorporate the traditional software engineering metrics, since 
within the presented context the measurement in the top level is much more interesting. According to this, four 
different approaches were identified: financial, customer, human resources and growth and internal processes. 
The model is being tested in a real context. Although the gathered experience has been very positive, it is 
anticipated that an evolution of the model will take place according to the feedback and the results provided. It 
is possible that in a short space of time the management of this factory will make changes in other departments 
as it has done in the development processes. 
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Software Reuse 
What is the level of 
Software Components 
Reused? 
ܹܵܴ݁ݑݏ݁ ׷ൌ ቆ
σܥ݈݈ܽݏݐ݋ܴ݁ݑݏ݁ܹܵܥ݋݉݌݋݊݁݊ݐݏܾݕܴ݁ݍݑ݁ݏݐ
σܥ݈݈ܽݏݐ݋ܹܵܥ݋݉݌݋݊݁݊ݐݏܾݕܴ݁ݍݑ݁ݏݐ ቇ ݔͳͲͲ 
% Error 
Errors detected in 
testing process 
Ψࡱ࢘࢘࢕࢘
׷ൌ ቆ
σ ࡵ࢔ࢉ࢘ࢋࢇ࢙ࢋࢊࢃ࢕࢘࢑࢏࢔ࢍࡴ࢕࢛࢙࢘ࢌ࢕࢘ࡱ࢘࢘࢕࢙࢘࢈࢟ࡾࢋ࢛ࢗࢋ࢙࢚
σࢃ࢕࢘࢑࢏࢔ࢍࡴ࢕࢛࢙࢘࡯ࢎࢇ࢘ࢍࢋࢊ࢈࢟ࡾࢋ࢛ࢗࢋ࢙࢚ ቇ ࢞૚૙૙ 
